High-performance liquid chromatography-tandem mass spectrometry method for the determination of perampanel, a novel α-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid receptor antagonist in human plasma.
Perampanel (Fycompa(®)) is a novel α-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid (AMPA) receptor antagonist registered for the adjunctive treatment of patients (≥12 years) with refractory partial onset seizures. In order to support clinical trials, as well as therapeutic drug monitoring, a sensitive bioanalytical method for the determination of perampanel concentrations in human plasma was established and validated using liquid chromatography with tandem mass spectrometry. Perampanel and an internal standard were extracted from human plasma (100 μL) by liquid extraction using methyl t-butyl ether, then evaporated and reconstituted. The chromatographic separation was conducted on a C8 column with isocratic elution at a flow rate of 0.2 mL/min. The established method showed linearity in the range 0.25-200 ng/mL with correlation coefficients of >0.99 that could be extended 10-fold as validated by dilution integrity analyses. No significant endogenous peaks were detected in the elution of analytes in blank human plasma and no significant matrix effect was observed. The intra- and inter-batch reproducibility analyses demonstrated accuracy and precision within the acceptance criteria. To check the impact of anti-epileptic drugs on the perampanel assay, accuracy, precision, and specificity were assessed in the presence of 14 anti-epileptic drugs. No anti-epileptic drugs at clinically relevant levels showed a significant impact on the perampanel assay.